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(54) VIBRATION CONTROLLING METHOD BY BURIED BOARD BLOCK 
(57) [Claim(s)] 

[Claim 1] To underground of a lower part of a foundation structure object which 
receives an oscillation or it emits an oscillation, or underground around a foundation 
structure object In a vibration-deadening method of establishing a rigid high plate 
block horizontally from the circumference ground a plate block 1/5 or more-about 
thickness of basic width of face of the basic structure, width of face more than 
comparable, and width of face of a plate block, A vibration-deadening method by 
laying-under-the-ground plate block which has the rigidity of 3 to 5 times or more of 
the circumference ground with a shear wave velocity, and is installed m alpha-Vs / a 
depth of 4f (however, alpha= 0.5 to 0.8 and Vs a shear wave velocity of the ground and 
f vibration frequency). 

[Detailed Description of the Invention] 
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[0001] 

[Industrial Application] This invention relates to the vibration-deadening method for 
controlling an oscillation of the structures, such as a building installed in foundation 
structure objects by control of the propagation of vibration to surrounding earth 
surface and propagation of an oscillation, such as a foundation structure object which 
installed for example, the press machine etc., or the railroad structure, and the earth 
surface of those. 
[0002] 

[Description of the Prior Art] In recent years, the vibration hazards to the structure 
circumference are occurring frequently by mechanical vibration or traffic oscillation, 
and a cure which prevents a vibration hazard is desired strongly. Especially, in the 
case of the pile foundation on a weak ground, an oscillation spreads into a weak 
stratum, and the effect of the earth surface on the circumference of it is large, and 
the excellence oscillation of subsurface layers may be induced. 
[0003] As one of the methods which prevents such a vibration hazard, a trench may 
be prepared in the perimeter of the basic structure which emits an oscillation. 
However, by this method, since it is actually impossible to hold a perfect trench, it is 
necessary to install an end dam and a timbering member, and the vibration-deadening 
effect decreases by an end dam etc. Moreover, the land use of a trench portion 
becomes impossible. 

[0004] Moreover, there is also a method of installing a rigid high subterranean vertical 
wall in the perimeter of the foundation structure object which emits an oscillation. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention 
tends to solve is to acquire the vibration-deadening effect higher than the 
conventional vibration-deadening method, aiming at a deployment of a ground. 
[0006] 

[Means for Solving the Problem] The feature of this invention is as follows. That is, or 
it emits an oscillation, a rigid high plate block is horizontally formed in **** 
underground of a lower part of a foundation structure object which receives an 
oscillation, or around the basic structure from the circumference ground. 
[0007] As a result of changing vibration frequency, the depth, width of face, thickness, 
and rigidity to a certain layered ground and performing analysis by the finite element 
method, to this plate block And basic width of face of a foundation structure object 
and width of face more than comparable. The rigidity of 3 to 5 times or more of the 
circumference ground is given with 1/5 or more-about thickness of width efface of a 
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plate block, and a shear wave velocity, and it installs in alpha-Vs / a depth of 4f 
(however, alpha= 0.5 to 0.8 and Vs a shear wave velocity of the ground and f vibration 
frequency). Thus, when a plate block was laid underground, it turned out that it is 
effective in vibration deadening. Furthermore, this was checked by experiment. 
[0008] 

[Function] The predominant period to Thickness H is defined as follows about 
propagation of the P wave of a body wave, and an S wave by the stratification ground, 
respectively. 

About Tp=4 H/VpS wave propagation, Ts=4 H/Vs, however Tp are [ propagation / of a 
P wave / an S wave period and H of a P wave period and Ts ] the distance from the 
earth surface to the Takemoto velum. 

[0009] When the representation period of the loading of a foundation structure object 
is set to To, it is expressed as To=lambda o/V=1/f. As BARAME-TA - on analysis, if 
Tp/To and Ts/To are taken, these parameters will serve as Tp/To and Ts/To=4 
H/lambda o=4 Hf/V=alpha. lambdao is [ wave propagation speed and f of 
representative wave wavelength and V ] the vibration frequency of a wave. 
[0010] Tp/To and Ts/To are changed, as a result of investigating the ratio of the 
maximum response value A of the base searched for analytically, and the maximum 
response value Ao on the half^infinity ground, and the relation of Tp/To and Ts/To, 
resonance of the ground is notably seen at Tp/To and the time of Ts/To=1, and A/Ao 
becomes a peak. Tp/To and in the case of Ts/To>l, the wave-motion propagation 
phenomenon from a base occurs, and the response condition of the half-infinity 
ground is approached in a locking, a vertical, and level order with thickness. Tp/To and 
in the case of Ts/To<1. it becomes smaller than the response condition of the 
half-infinity ground, and they came to give the vibration-deadening effect to a basic 
response. 

[0011] That is, it becomes possible by designing a rigid high plate as a virtual 
Takemoto velum so that Tp/To and Ts/To=alpha may become one or less to consider 
as a basic vibration-deadening mechanism. That is, the vibration-deadening effect can 
be brought about by installing a plate in the location which makes alpha in H=alpha-V 
/ 4f one or less. 

[0012] The above-mentioned analysis result is expressed with drawing 7 . In this 
drawing, maximum response value ratio A/Ao is taken along an axis of ordinate, Tp/To 
and Ts/To are taken along a horizontal axis, it is the chain line about vertical vibration 
as a continuous line in a horizontal vibration, and the dashed line shows the locking, 
respectively. 
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[0013] Next, an experimental result shows the vibration-deadening effect by 
laying-under-the-ground plate block. An experiment location is located in the 
Okayama Asahikawa down-stream region, the alluvium constituted from sandy soil 
and a very weak clay stratum by the upper part is distributed, and the with an N-ary of 
50 or more gravel bed is distributed from near GL-18m. Moreover, as a result of 
carrying out PS logging, about Vs, 100 - 340 m/sec showed the velocity distribution 
corresponding to N-ary mostly. 

[0014] As drawing 8 showed, basic structure adopted as this experiment was made 
into the pile foundation by H beam 2 which makes a bearing stratum the gravel bed 
placed on the diagonal line of a footing 1 . Furthermore, as the vibration-deadening 
method, the plate block 3 was installed in the location of GL-1.9m with the high 
voltage injection stirring method of construction in the one direction, and the vertical 
wall 4 by the machine stirring method of construction was established in another 
direction as an object for a comparison. 

[0015] The shape of a plan type is one-side the square it is [ square ] 3000mm, and 
500mm in thickness and H beam 2 are set up for the footing 1 on the base by the 
thickness of 19mm of 350mm long, 350mm wide, and the parallel both-sides section, 
the thickness of 12mm of the connection section of the both-sides section, and 
length of 17.5m. And the main gap of H beam 2 is [0016] which is 1600mm and by 
which 100mm at a head is embedded at the footing 1 . the plate block 3 — the shape of 
a plan type — 1 1000mm of bases, the top chord of 9200mm. and a height of 5300mm 
— it is a trapezoid mostly and thickness is 1000mm. moreover, the shape of a plan 
type of the vertical wall 4 is 750mm long and 6350mm wide — mostly, nothing and 
thickness are 6000mm and the rectangle was prepared in a depth of 760mm from 
surface of the earth. 

[001 7] The experiment adopted the free vibration trial and performed the vertical drop 
test to the upper surface of a footing 1, and the level impact test to the side of a 
footing 1 . Drawing 9 shows the result of a vertical drop test, and has taken the ratio 
[ as opposed to the vertical response value before execution of the plate block 3 and 
the vertical wall 4 for the distance from a footing 1 ] of the vertical response value 
after execution, i.e., a vertical response value ratio, along the axis of ordinate on the 
horizontal axis in vertical excitation with a vibration frequency of 10Hz. Moreover, 
drawing 10 showed the result of a level impact test, and has taken along the axis of 
ordinate on the horizontal axis similarly in level excitation with a vibration frequency of 
9Hz. the ratio, i.e.. the level response value ratio, of the level response value [ as 
opposed to the level response value before execution of the plate block 3 and the 
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vertical wall 4 for the distance from a footing 1 ] after execution. 
[0018] Moreover, from the result of a vertical drop test and a level impact test, it can 
set at the point of the right above of the plate block 3. and a footings [ of the vertical 
wall 4 / 1-10m ] point. When the ratio of each maximum plate block 3-with vertical 
response value and level response value and execution before of the vertical wall 4 
and after execution is taken and compared, in vertical excitation A vertical response 
value is 0.670 and level response values are the plate block 0.568 and the vertical wall 
0.740 in the plate block 0.787 and a vertical wall. In level excitation, vertical response 
values are the plate block 0.263 and the vertical wall 0.907, and level response values 
are the plate block 0.324 and the vertical wall 0.808. 

[0019] It became clear especially by the above-mentioned analysis result and the test 
result that the vibration-deadening effect has a high plate block compared with a 
vertical wall. 
[0020] 

[Example] The example of drawing 1 and drawing 2 shows the case where the 
structure 11 which emits an oscillation is supported by caisson foundation 12a. 13a is 
a plate block, is detached to the degree to which inner skin does not contact caisson 
foundation 12a, and is installed discHike. It may change to caisson foundation 12a, and 
a pile foundation may be used. 

[0021] As a foundation structure object which emits an oscillation, drawing 3 shows 
the example of landfill basic 1 2b which carried the orbit for railroads. In this case, plate 
block 13b is installed in landfill basic 12b and parallel. In addition, although not 
illustrated, when it is spread foundation, it is the width of face same directly under 
spread foundation as it, or a plate block is installed like drawing 1 and drawing 2 by the 
same width of face as the perimeter [ directly under ] of underground of it. 
[0022] The example of drawing 4 shows the case where the building 14 set up on 
spread foundation 1 2c prevents the oscillation of the ground. In this example, plate 
block 1 3c is installed directly under spread foundation 1 2c. Although not illustrated, a 
plate block may be installed in the perimeter [ directly under ] of underground of 
spread foundation 1 2c. 

[0023] In the above example, it is the width of face of Bases 12a-12c, and W is the 
width of face of the plate blocks 13a-13c, W>=1.00B and t are the thickness of the 
plate blocks 13a-13c, and the inside B of drawing is 1/5 or more [ of W ]. Moreover, H 
is the depth of the plate blocks 13a-13c from surface of the earth, and is 
H**alpha.Vs/4. andf. However, they are the shear rate (m/sec) of Vs= ground, alpha= 
0.5 to 0.8, and f= vibration frequency (Hz). And the plate blocks 13a-13c are formed 
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with concrete with the rigidity of 3 to 5 times or more of the shear wave volocity Vs of 
the circumference ground, and the amount of cement is adjusted so that said rigidity 
may be held. 

[0024] After excavating in the predetermined depth, giving timbering 1 6 after end-dam 
4::)e3(c:ic3|c:>le yvith the end-dam sheet pile 15 like drawing 5 when workspace can be taken, 
the plate blocks 13a-13c, for example. 13c. are formed of concrete placing, it removes 
the end-dam sheet pile 1 5 and timbering 1 6, and is returned. 

[0025] When workspace cannot be taken, the plate blocks 1 3a-13c are formed by the 
high voltage injection stirring method of construction which used the soil improvement 
machine 1 7 like drawing 6 . According to this method of construction, the plate blocks 
1 3a-1 3c are formed so that the periphery sections may overlap a disc mutually. 
[0026] In addition, the shape of a plan type of the plate blocks 13a-13c answers the 
configuration of Bases 1 2a-1 2c, if the shape of a basic plan type is circular and a 
rectangle, when preparing in directly under, when preparing in the perimeter [ directly 
under ] again at circular and a rectangle, an inner circumference edge will be formed in 
circular and a rectangle, and a periphery edge will be formed in circular and a rectangle, 
respectively, moreover, a line — to the structure, for example, the railroad structure 
etc.. it forms in directly under or circumference underground along with the structure 
at the structure and parallel. 
[0027] 

[Effect of the Invention] Also actively, the also passively high vibration-deadening 
effect is brought about about many foundation structure objects, such as soil bases, 
such as caisson foundation, a pile foundation, spread foundation, and landfill, without 
barring utilization of a ground. Therefore, prevention of a passive oscillation of the 
building prepared on the super bank etc. is expectable. 
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